ABSTRACT.--We tested the effects of female age on reproductive performance of Northern Shovelers (Anas clypeata), Tufted Ducks (Aythyafuligula), and Common Pochards (A. ferina) based on a long-term study (1958 to 1995) at Engure Marsh, Latvia. Yearling females initiated nests later than older (->2 years) females in each species, but female age explained little of the remaining variation in reproductive performance. Clutch size and brood size of all species declined seasonally. Age-specific increases in reproductive performance were most consistent between 1 and 2 years of age and were more apparent in the diving ducks than in Northern Shovelers. Clutch size, brood size, and duckling mass of yearling Tufted Ducks, and brood size and duckling mass of yearling Common Pochards, were smaller than those of older females. In Northern Shovelers, only duckling mass increased with age of the female. Nesting and hatching success did not vary by age for any species. Among 2-year-old females with and without previous breeding experience, experienced females nested five to six days earlier than inexperienced females in all species. Experienced, 2-year-old Tufted Ducks also had larger clutches and broods than inexperienced females. Effects of breeding experience generally lasted for only a single breeding season. Nesting date and duckling mass of yearling Northern Shovelers did not differ from that of inexperienced 2-year-olds. However, inexperienced 2-year-old Tufted Ducks and Common Pochards nested earlier and produced larger ducklings than did yearling females. Brood size of inexperienced, 2-year-old Common Pochards also was larger than that of yearlings. We found no evidence that age-specific increases in reproductive performance were related to differential survival of good breeders. We use data from a long-term study of breeding waterfowl on the Engure Marsh in Eastern Europe to examine age-specific (1 to 6 years old) differences in reproductive performance of 737 
We separately test the effects of breeding experience and age on reproductive performance. 1989) . Because the probability of nest abandonment was significantly higher for nests with more than six parasitic eggs (Dugger 1996), we excluded such nests before using likelihood-ratio tests to examine the association between nesting success and female age (Sokal and Rohlf 1981). We used t-tests to compare breeding performance of 2-year-old females with and without previous breeding experience (the breeding experience hypothesis), and to compare reproductive performance of yearlings with 2-year-olds nesting for the first time (the age hypothesis). The sample of inexperienced females was limited to individuals that were marked as ducklings in permanent plots. We eliminated 2-year-old females that were not marked as ducklings at permanent plots because these individuals may have nested elsewhere as yearlings and then moved to permanent plots in their second year. Changing nesting areas is known to delay initiation of nests in some ducks (Hepp and Kennamer 1992), and we wanted to reduce this source of variation. We also used t-tests to examine the differential survival hypothesis by comparing reproductive performance of yearling females that survived to the next breeding season with that of yearlings that did not survive. Earlier analyses of band recoveries and capture-recapture data indicated that permanent emigration was virtually nonexistent (see Blums et al. 1996) .
RESULTS
Age-specific differences.--Clutch size and brood size of shovelers did not vary with female age (Table 1) (Tables 1   and 2 ). All measures of reproductive performance varied with age of female Tufted Ducks, but the covariates, nesting date and female body mass, explained more variation than did female age (Table 1 and 2). Clutch size and brood size declined as the nesting season progressed, and heavy females produced larger ducklings and nested earlier in the season than did light females. Clutch size of pochards did not vary with female age, but older females produced larger broods and ducklings, and initiated nests earlier than young females (Tables  1 and 2 ). As with Tufted Ducks, nesting date and female body mass explained most of the variation in reproductive performance. Clutch size and brood size were larger early in the season, and heavy female pochards produced larger broods and larger ducklings than did light females.
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Reproductive performance of 2-year-old females that nested as yearlings (experienced) were compared with those of 2-year-old females that did not nest as yearlings (inexperienced). Experienced 2-year-old female Tufted Ducks nested earlier and produced larger clutches and broods than did inexperienced 2-year-old females (Table 3) . Duckling mass and female body mass, however, did not differ (P > 0.05) between experienced and inexperienced females (Table 3) . Experienced 2-year-old pochards nested about five days earlier than inexperienced 2-year-old females, but brood size, duckling mass, and body mass did not differ (P > 0.05) between experienced and inexperienced females (Table 3) . Experienced 2-year-old shoveler females nested approximately five days earlier than inexperienced females (P = 0.0001), but body mass of inexperienced (499 g) and experienced (499 g) females did not differ (P = 0.55). Experienced shovelers also did not produce larger ducklings than did inexperienced females (27.2 vs. 27.3 g, P = 0.87).
To determine how long the effects of breeding experience persisted, we used a subset of inexperienced and experienced 2-year-olds that also nested as 3-year-olds (Table 3) . Effects of early breeding experience did not carry over and influence nest-initiation dates of 3-year-old Tufted Ducks, pochards, and shovelers, or (Table 3) . However, female Tufted Ducks that nested as yearlings had larger broods at 3 years of age than did females that did not nest as yearlings. Next, we compared the reproductive performance of inexperienced, 2-year-old females with that of yearlings. These tests controlled for differences in breeding experience (both groups of females were inexperienced) while testing for the effects of female age on reproduction. Clutch size and brood size of Tufted Ducks did not differ between inexperienced 1-and 2-year-old females (Table 4 ). However, in-I experienced, 2-year-olds nested earlier, produced larger ducklings, and weighed more 7 than did yearlings (Table 4) . For pochards, all measures of reproductive performance were greater for inexperienced, 2-year-olds than for yearlings (Table 4) . Nesting date and duckling mass of yearling and inexperienced 2-year-old shovelers did not differ (P > 0.05), but body mass of inexperienced, 2-year-olds was greater than that of yearlings (Table 4) .
To test the differential survival hypothesis, reproductive performance of yearling females that survived to the next breeding season (year t + 1) was compared with that of yearling females that did not survive to year t + 1. Greater reproductive performance of surviving females would give support to the hypothesis. There was no evidence (P > 0.05) for any species that I yearling females surviving to year t + 1 had 7 larger clutch size, larger brood size, larger duckling mass, larger body mass, or nested earlier than did yearlings that did not survive. 
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• We found no evidence that yearling females that survived to the next breeding season had higher reproductive performance than year- Reproductive performance of the three anatids we studied was constrained by age and/or breeding experience of females. However, we were unable to determine the specific mechanisms responsible for these differences. Experimental studies are needed to distinguish among various alternative hypotheses (e.g. foraging ability, physiological maturation, and competition for food or nesting space). Studies that test whether age-specific differences in foraging ability exist and are responsible for variation in female reproductive performances are especially needed (e.g. Desrochers 1992a, b).
Age had its greatest effect on nesting dates of the species we studied, which agrees with other studies where differences occurred more frequently early in the breeding cycle (Martin 1995 
